Redox proteomics and immunohistology to study molecular events during ischemia-reperfusion in human liver.
Oxidative stress is a condition occurring in liver disorders and causing liver damage due to ischemia-reperfusion (I/R) during liver transplantation. Several markers of chronic oxidative stress are well known; however, early protein targets of oxidative injury are not well defined. To identify them, we used a differential proteomics approach to HepG2 human liver cells that has been treated for 10 minutes with 500 micromol/L H(2)O(2). By differential proteomic analysis, using two-dimensional gel electrophoresis and MALDI-TOF mass spectrometry, we identified four proteins sensitive to H(2)O(2) treatment that underwent posttranslational modification of native polypeptides. Three of the proteins belong to the Peroxiredoxin family of hydroperoxide scavengers, PrxI, PrxII, and Prx VI, that showed changes in their pI as result of hyperoxidation. Mass mapping experiments demonstrated specific modification of the peroxiredoxins active site thiol into sulphinic and/or sulphonic acid, thus explaining an increased negative charge. The oxidation kinetics of all peroxiredoxins were extremely rapid and sensitive, occurring at H(2)O(2) doses unable to affect common markers of cellular oxidative stress. A differential proteomics approach was also applied to liver needle biopsies after cold (T(1)) and warm (T(2)) ischemia. Proteomic analysis of this material was related to histological changes and immunophenotypic expression of APE1/Ref-1. Hyperoxidation of PrxI occurring during I/R upon liver transplantation is dependent on the time of warm ischemia. Histological changes and APE1/Ref-1 expression parallel Peroxiredoxin changes. Our present data may be relevant to better graft preservation and evaluation for transplantation.